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(54) Reduced size printing method 

(57) An operating method lor a printer is described, 
the printer being loaded with one or more sheets of pa- 
per. First, the width of the loaded paper is detected. 



Then, printing data is received from a host and the max- 
imum line length of the printing data is detected. The 
printing data is printed at a reduced size if the maximum 
line length is greater than the paper width. 
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Description 

BACKGROUND OF THE INVENTION 

The present invention relates to an image forming 
device adopting a serial printing method, and more par- 
ticularly to a method and device for priming a reduced 
image. 

Generally, an ink jet printer is one kind of serial print- 
er in which the maximum printing length of a line is pre- 
set according tothe paper with which the printer is load- 
ed. The printer calculates the maximum number of print- 
ing dots or pixels corresponding to the maximum print- 
ing width of the loaded paper. II the number of printing 
dots to be printed exceeds the maximum number of 
printing dots, the serial printer performs one of the fol- 
lowing operations Eilher it executes a line feed and 
prints the extra printing data afler the line teed or it ig- 
nores the extra printing data, which is therefore not print- 
ed. 

In either case, the printed image is different from 
the expected image as the extra printing data is printed 
in the next line or cancelled. This inconvenience can be 
avoided by printing the oata at a reduced size without 
changing the picture image if the printing data exceeds 
the maximum printing width. One kind of printer using 
this technique is the BJ-33 made by Canon. In this print- 
er, the size of printing data transferred to the serial print- 
er is reduced by operating a paper form converting func- 
tion key. For example, the size of printing data from a 
host is reduced by the ratio of A3 to B4 by operation of 
the corresponding function key. This is inconvenient of 
requiring the printing width to be manually set in ad- 
vance using a paper form converting function key. 

It is an object of the present invention to provide an 
improved reduced size printing method. 

SUMMARY OF THE INVENTION 

According to the present invention, the operating 
method of a printer which is loaded with one or more 
sheets of paper comprises detecting the width of the 
loaded paper, receiving printing data from a host, de- 
tecting the maximum line length ot the said printing data 
and printing the said printing data at a reduced size if 
the said maximum line length is grealer than the paper 
width. 

The width of the paper may be detected by moving 
a reflective optical sensor across the paper and sensing 
the light reflected by the paper. For example, the optical 
sensor may have an emitting element and a receiving 
element and be moved from a home position to a remote 
position, with light emitted by the emitting element and 
reflected to the receiving element being sensed to de- 
tect the width of the paper. 

Preferably, a reduction rate is obtained by dividing 
the paper width by the said maximum line length and 
converting the printing data to reduced image data ac- 



cording to that reduction rate. 

The method my include detecting whether a reduc- 
tion mode is set and printing the printing data normally 
it the reduction mode is not set. 

£ The present invention also extends to a printer 
which is loaded with one or more sheets of paper and 
comprises means for detecting the width of the loaded 
paper means for receiving and storing printing data 
from a host and means for detecting the maximum line 

io length of the said printing data and printing the said print- 
ing data at a reduced size if the said maximum line 
length is greater than the paper width. 

BRIEF DESCRIPTION OF THE DRAWINGS 

15 

The present invention will now be described by way 
of example with reference to the accompanying draw- 
ings in which: 

20 FIG. 1 is a block diagram of a serial printer; 

FIG. 2 is a front exploded view of the printing mech- 
anism of FIG. 1; 

FIG. 3 is a sectional view of a printing mechanism 
illustrating the operation of a reflective optical sen- 
25 sor; 

FIG. 4 is another diagram of the operation of a re- 
flective optical sensor; and 
FIG. 5 is a flow chart illustrating the reduced size 
printing method of the present invention. 

30 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to FIG. 1 , a central processing unit ('CPU') 

•35 io controls an ink jet recording device by executing a 
program stored in ROM 14 and using an input/output 
interface 12. The ROM 14 stores an operating program 
and a variety of initial data. RAM 1 6 temporarily stores 
data according to the operation of CPU 10 An inpuV 

40 output interlace 12 interfaces signals transferred be- 
tween CPU 10 and input/output devices such as an op- 
eration panel 20, a printing mechanism 18 and a reflec- 
tive optical sensor 22. 

The operation panel 20 comprises a number of keys 

45 which give instructions to the CPU 1 0 and a display for 
displaying data under the control of the CPU 10 The 
printing mechanism 18 comprises a motor driver, a car- 
rier moving motor, a paper moving motor, a head cradle, 
a head cartridge and a head driver, and prints input data 

so on paper under the control of the CPU 1 0 The reflective 
optical sensor 22 is installed on the head cradle of the 
printing mechanism 18. 

Referring to FIG. 2, a feed roller 30 moves loaded 
paper 34 to a frame base assembly 36. A roller friction 

ss array 32 is installed on the feed roller 30 The roller fric- 
tion array 32 presses against the paper 34 and prevents 
it from becoming loose when moving to the frame base 
assembly 36. The paper 34 is forwarded by a forward 
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roller 38 of the frame base assembly 36. The carrier as- 
sembly is located vertically above the frame base as- 
sembly 36. The carrier assembly comprises the head 
cradle 24 having a built-in head cartridge 26. The head 
cradle 24 is moved along a carrier shaft 28 by a carrier 
moving motor, not illustrated in the figure. The head car- 
tridge 26 built in the head cradle 24 comprises an ink 
barrel and an ink injeclion head. 

The injection head located on the bottom of the 
head cradle 24 contacts lightly the frame base assembly 
36. Accordingly, the head prints data onto the paper 
moved to the frame base assembly 36 by injection of 
ink. The reflective optical sensor 22 is on the bottom of 
the head cradle 24 The reflective optical sensor 22 
comprises a luminous element emitting I ight onto the pa- 
per 34 or the frame base assembly 36 and a receiver 
receiving light reflected from the paper 34 

Referring to FIG. 3, the luminous element of the re- 
flective optical sensor 22 emits light and the receiver re- 
ceives reflecled light from the paper 34, and accordingly 
the reflective optical sensor senses the existence of pa- 
per 34 at the position of the head cradle 24 

Referring to FIG. 4, the luminous element of the re- 
flective optica! sensor 22 emits light onto the frame base 
assembly 36 and light is not reflected, but absorbed into 
the frame base assembly 36 as it is made of dark col- 
oured synthetic resin, e.g. black, and accordingly the 
sensor senses the absence of paper 34. 

The head cradle 24 equipped with the reflective op- 
tical sensor is moved along the carrier shaft 2B. The de- 
tection of the paper width by the reflective optical sensor 
is as follows. The CPU 10 loads the paper 34 to the print- 
ing position and moves the head cradle 24 to home po- 
sition by driving the carriage moving motor. The lumi- 
nous element ol the reflective optical sensor 22 begins 
to emit light onto the paper and the reflected light is re- 
ceived by the receiver. Receiving light, the CPU 10 
moves the head cradle 24 horizontally from the home 
position to the end of the paper and counts the number 
of dots to be printed while receiving reflected light as the 
head cradle is moved. The CPU 10 obtains the counted 
value corresponding lo paper width when light is no 
longer reflected because the head cradle 24 is moved 
to a position at which there is no paper. Then the CPU 
1 0 then detects the paper width by obtaining the counted 
value. 

Referring to FIG.5. the CPU 10 initially applies pow- 
er. Afterwards, the CPU 1 0 picks up and loads the paper 
34 by driving a paper moving motor in step 40 and 
checks whether the paper is loaded by checking for an 
input being present in the reflective optical sensor 22 in 
step 42. When the paper is loaded, the emitted light is 
reflected on the paper 34 and received by the reflective 
optical sensor 22. No light is reflected if the paper 34 is 
absent or jammed. Accordingly, the CPU 10 performs 
step 44 when the reflected light is present and performs 
step 62 when the reflected lighted is not present. 

In step 44, the CPU 10 detects the paper width by 



using the reflective optical sensor 22. After detecting the 
paper width, the CPU 1 0 stores the detected paper width 
in the RAM 16 in step 46. After storing the paper width, 
the CPU 10 delects whether a reduction mode is set by 

£ a function key in step 48. The function key for setting 
automatic reduction printing is operated at this time. The 
CPU 10 detects printing data from the host and operates 
an input buffer when the printing data is transferred in 
step 50. After buffering the printing data, the CPU 10 

io detects the number of columns per line from the printing 
data in step 52, and stores the maximum number of col- 
umns delected in a register. 

The maximum number of columns represents Ihc 
longest line in one page if the printing data equals Ihe 

'5 volume of one page. The maximum number of columns 
is proportional to the maximum line length of the printing 
data After detecting the maximum line length, the CPU 
10 reads the paper width stored in the HAM 16 and the 
maximum line length stored in the register in step 54, 

20 and calculates from them a reduction rate. The formula 
for calculating the reduction rate is as follows 

Reduction Rate = 

Paper Width/Maximum Line Length x 1 00 % 

After obtaining the reduction rate, the CPU 10 re- 
duces the buffered data according to the reduction rate 

30 in step 56. The reduction may be performed by using a 
font ROM storing font images, where an image is formed 
by means of obtaining a letter reduced as per the reduc- 
tion rate. Also, image sorting may be performed accord- 
ing to the reduction rate of a reduction program. After 

35 reduction, the CPU 10 buffers the image into an output 
buffer in step 58. After buffering, the CPU 10 drives the 
printing mechanism 18 to print a picture corresponding 
to the buffered data and the program execution is termi- 
nated when the printing operation is finished. 

On the other hand, the CPU 10 reads data from the 

40 

RAM 16 to display an error in step 62 and sends the 
data to the operation panel 20 to be displayed. After dis- 
playing the error, the program execution is terminated, 
Alternatively, the CPU 10 performs a normal printing op- 

4S eration in step 64. 

Accordingly, the present invention solves the prob- 
lem of loss of printing data because of the printing data 
line length transferred from the hosl being larger than 
the paper width. It also improves convenience in printing 

SQ automatically at a reduced size according to the sizes 
of Ihe data and loaded paper, without requiring the set- 
ting of a reduction mode manually. 

„ Claims 

So 

1. An operating method of a printer which is loaded 
with one or more sheets of papercomprising detect- 



3 



5 



EP0B11 949 A2 



ing the width of the loaded paper, receiving printing 
data from a host, detecting the maximum line length 
of the said printing data and printing the said printing 
data at a reduced size if the said maximum line 
length is greater than the paper width. s 

2. An operating method according to claim 1 in which 
the width of the paper is detecled by moving a re- 
flective optical sensor across the paper and sensing 
the light reflected by the paper. io 

3. An operating method according to claim 2 in which 
the optical sensor has an omitting clement and a 
receiving element and is moved from a home posi- 
tion 1o a remote position and light emitted by the »5 
emitting element and reflected Jo the receiving ele- 
ment is sensed to detect the width of the paper. 

4. An operating method according to any preceding 
claim comprising obtaining a reduction rate by di- 20 
viding the paper width by the said maximum line 
length and converting the printing data to reduced 
image data according to thai reduction rate. 

5. An operating method according to any preceding 25 
claim comprising detecting whether a reduction 
mode is set and printing the printing data normally 

if the reduction mode is not set. 

6. A printer which is loaded with one or more sheets 30 
of paper and comprises means for detecting the 
width of the loaded paper, means for receiving and 
storing printing data from a host and means for de- 
tecting the maximum line length of the said printing 
data and printing the said printing data at a reduced 35 
size if the said maximum line length is greater than 

the paper width. 

. An operating method of a printer as described with 
reference to and/or as illustrated in the accompany- 40 
ing drawings. 

. A printer as described with reference to and/or as 
illustrated in the accompanying drawings. 

45 
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(54) Reduced size printing method 



(57) An operating method for a printer is described, 
the printer being loaded with one or more sheets of pa- 
per First, the width of the loaded paper is detected. 



Then, printing data is received from a host and the max- 
imum line length of the printing data is detected The 
printing data is printed at a reduced size it the maximum 
line length is greater than the paper width. 
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